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(54) ITPO^MJIbHAil TPVBA 

(57) Abstract: 

Mcnomooaatnce: b Tpy6ocTpoeHKn. CymHOCTb M3o6peTCH>w: npo4mu» BwnojmcH b BHjje cmoieTpiraHofi 
KOu6wHan?cM icj Tpex Kanne&cpojx nonocrefl, oOpaaoeaKHbix «3 xpy6Hoft zsaroTOBiux. aoc H3 Koropbtx 
conpOTacajoTCH uemfjy co6oft Hapymm^MH noeepXBocTHUH ynrapeHKbOC «iacTefl c ^ophoipoBaKsieM wejsay 

KKMR TpCTbCM DonOCTTI, HpH 9TOM BHYTp€HHHC nOBCpXHOCTK PPyK KOnnCBHRHfatX DOJlOCTed o6pa30BaHW 

BHyTpemieft noBepxHocrwo TpyOHOft aanoTOBKH, hx Hapyxroie noBepxHocrw o6pa3oaaHM Hapyxnoft 
noocpxHocTtiio Tpyfmofi 3aro*roBxn. a BiryTpeHHn« nosepxHocrb cpe^Hefl nonocrH o6pa3oeaHa Hapymnofl 
noBepxHOCTbio TpyCKoft aarxrroBKM. Hapymnan nooepxnoCTb 3Toft nonocTH o6pa3oeaHa BHyrpeHHeft 
noBcpxHocrtJo Tpy6noM oaroTOBKix. 1 hji. 
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Description (Onacanae M3o6pcrcHKa): 

K3o6pcrxaotc othochtcr k. o6pa6ontc nera/mon RaimemKM k uomer 6biTb acnojibocBaHO npix 
joroToancHxm Tpy6 c $acoHHbiM npo$a/ieM f npauaurcubix a Ka^ecroc saroTOBOic rmacTbipea, 
HcncuibaycMbtx fl/ia BoccxaHoancKwi nepweTwvHocTH Bomnnux, Hc4rr«nboc h raaoeux cxBaxxni. 

MoBoCTHa MKorony^cBaH npoflonbHo-ro^pMpoeaHHaR Tpy6a. npsaurrafl 3a nporoTun. BbCiojiHCHHaH H3 
itpyrooft Tpy6iioft oaroroBKH nyrcw ^c^opfcorpoBaMMH (pacTfUKeiwt) cc nonepevHoro cc^cmw. PcrymrpyH 
Bemrooiy Hj;annH«araui poratRoo b oaroroBKy m ax koamncctoo, mojcho Ha ojntoft onpaexe loroTaarmBaTb 
Tpy6w c paanxraibiM npo$Ksicu. vro oco6chho Ba*u«o ahk Tpy6. ncncmbayckcwx o ica«tecTK nnacrt>rpeft ajih 
pcuoirra oocaAHUX Tpyti. 

HcflocraTitoM tokoA Tpy6w hbtirctc« 6o/ibOJan crrcncjo> A«}>opwfauiai b wecxax K3rw6a, wto yuemjnaer 
B03MOXUOCTb pacxnapcHaa luiacTbfpa b KOjioHiK h yBe/iavHDaeT crparMBaxxAHe HanpsuKeuusi B, KpOUC 
tcpo. 6aJibinoe kcjocmoctbo KOHUpirrpaTopoB KanpawcHKH b wcc-rax H3ra6a Tpy6bi. 

Tcxhhhcck&h sa^a^a, pcmacwart K3o6pcrcHEJCkc. aaiuixwacTCH b yMCKbmcKMH BejXKWHbi ocraTOTHoft 
BPiopuutm 3a chcx oouscuwi Kpiraoubi npo^nmi h b chiqkchmh npofffinhtsbtx Ae$cpwarp*fi Tpy6w. 

nocTaancKuaH oaflaqa pemaercn 3a coer topo, «rro b npo$anfaHofl Tpytfe. npcssuymfcmeaao csapKoft, 
BfamajmeHKoft c ^acohhum ocuchmcu npo^ww. coraacHO asoopCTCWDO. npo^anb DUmnHCH b hjrc 
cummctdbmboA Kou^HHai^HH K3 Tpcx xaxincoHAHbtx nojiocrefi. o6pa30BanHwx «3 Tpyoaoa saroTOBKB. ABC H3 
Kcrropboc conpswacaioTca uexpy co6on HapyxHbCua noocpxHocrraiH ynmpwHMX uacrea c ^opunpoBaHHCM 
uejKAy hhmm Xpert** nojiocTK, npn »row BHyrpcHHwc nooepxHocro Rpyx rarmeBsip^Mbix nanocreft 
o6pa30BaHbi BHyrpCHHcfl noBepxKOCTbio Tpyftaoa aaroroBKH, ax HapyxHbic noBCpXHOCTH ctfSpaaoBaHbi 
HapymHofl noocpxwocTfcjo rpytiitoft sarxrroHKW. a BHyTpcHHHR noecpXHocxb nonocrw o6pa30Dana napyTiuiofi 
noBepXHOCTbio TpytfHoa 3an>T0BKM, HapynmaH nooepxHOcrb 3toh nonocra oGpaaoDana BHyrpcimcH 
noeepxiiocTuo Tpy6Hofl aarxyroBxa. 

B npqyiarMttioft npo^HnbHOfl Tpytie 6anbiuaH wacn> noBcpxHOCTR TpyfSw jmnHrrca uacnao onncaHHoft 
oKpyiKHocTH, vro 3HaMKT«Ji bHO ywcHbmaeT KonirqoCTBO KOHU.CHTpaT0B HanpjDKCHHH no OCpHMCTpy Tpy6« H 
ycmiKH paanaHK npo4>wiK m noBbxmaer npowocTb ccvchhh npn pasflaMe Tpy6 b npoucoce roc ncuam>30 Datura 
b aauocToe ruiacTupefi fljw BOCcraHoancHMfl rcpucnroHocTH npH pcMOHrc o6caAHboc xojiohh. KpoMc Toro, 
CHHxaioTCSi ocTaro^Hbic HanpRmcow m b csapHow uxbc nocnc paa^atra TPy^ M B CKBaaKMBC. Tax KaR 
caapfiofi moo Haxoflnroi b oohc wanoft xpbopKiauym. a ocranbHan wacTb ncpHwcrpa (c4»puRpOBaHHbcc 
KaimeBHH&bie nonocns) hmcct miasHbic ncpcxo^bi c wajioH K.praai3uoM. 

nepjfwerp BapysHoft nooepxHOcm npo^KTibHoA rpy6w KecaonbHO 6onwne GHyTpcuBero ncpwucTpa o6ca^Hoft 
Tpy6w nn* coc^aHMH RaTHra. a HapyxHbift omraiwhrit ^nawrTp uenbcne BHyTpesBcro A HaMCT P a oocaftHofl 
Tpy^w ATiH ooocncMCHHH coo6oABoro cnycsa b caaajKHiiy. 

VtcnomooBaHHC npo^wifaHMX rpy6 b Kawrree nnacrwpeM, ycTaHaarmBacMbot a uccTax noBpc^fleaHH 
(TpcmKHW. MCCTKan cxBOOHan Koppo3KH. flep<fropHpoBaHmje oTBepcTMH, M3H0C n ap.) oocaAHbix KOJ10HH, 
ID4CCT p«A npcixMyn^ocTB no cpaBHcmno c TpaAKEQHOHHbOyGi ueroAaun: sriPOTOBnensfc npo^nnbuoft Tpy<Sw H3 
csapHofl aaroTOBRH noaaojiHCT aHaMMTCJibBo amynrt> pacxo^bi aa cc nposoeoflCTBo; Taa kbk 
3HawreibHaH nacTb nepHMcrpa Tpy6ta otohctw nacrmo oaacaauoa oapyamocra, yro yueabmacT 
KamwecTeo KOHUCHrpaToa, yBcrarmtBacT ruioiuaAt coripwaocHOBCHKH npa pao^a^ie uempy obmpaaneHHOft 
Tpyooft k KonoKHofl u yBCjmwMBaeT HanpffxcHRa crpanuMKKH; BoauoxHocxb npmJcacHiia npcxjwibinrfx 
xpy6. c4>opMHpo&aHHbcx b 6yirrw. no3Bon«cr coxpaTHTb BpcuB pcMOHTa, yMCHbinxTb pacxoa MaTcpaanoB a 
saTparbi npa pcwoarc noepemflenHbot ytxaerxoa nnacTbipavia xoaeqHOfl fflnaabf, npoJOBOAHTb peuoHT b 
cKBajKHHax Ha OHiwrenbiiux pjiyoaaax, noewarrb HaAejaHocTb a ^ajmoBeMHOCTb orpcuoHTRpoaaHHoro 
y«ucnuL 

npa ^opboipoBaHxa 6yirra in npcAnaracwoA npo^anbHOH Tpy6w 3HaHHTcnbHO caamaxrrcH npoAonbHwc 
AC^opwai^ai a CKpyMxeamie Tpy6u. Tax xaa ymia^Ka bmtrob npoAonbHofi Tpy6bi apoH3BOAaTCH Ha 
onopbi ymapcHHbix Macrca KanncoM^nwx nonotrrcA. 

Kpowc xoro. npcAnaracMbtA npo^wnb aMcrr AocTaTOUHyK) KccraocTb, n npa (JopuapoBaHHH 6yirra hc 
liponcxoAvrr cmrthh ocmchm«. a npM pa3MOTKc hc Tpc6yerrc« flonoJiHHTeJlbHbix oncpaxnca a o6opyAOoaHHH 
Ana npaBKH rpy6bi ox CKpyMMBaHan. 

npcAnaracMaa Tpyrta npa MaKcauanbHoa RowoiaKTHtxrrvi ccmchhh hucct aaaoonbinac pa^nycu KpUBaaKbt 
4»pwbi ceMCHMR (JvacoHHOPO npaJiMJia. A mcm wcubuic KpHmrana 4>opMbi cc^chhh npo^ana, tcm MCHbnic 
HopacxoAoeaH pccypc nnamwHOcru npa $opMOB*c npo^ana n crane a npa paaaawe cro b CKBaxaBC, tcm 
wcHbUJc BCJiMMHHa ocTaroMiibix ifanpnmcHMK. 

Ha ucpxcjicc vr3o6pa>ReHWj« npo^iuiKHafi Tpy6a nonepewoe ccwenjie. r^e I w 2 - xaruieaaAKbie nanocra, 3 
ceapHoft ujoo. 
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"W™ 3 " noeepxHocTb jtoB nonce™ BHyrpeHHefl noeepnwcTbio rpyCaoft oanrroau,. 
npo^anwyB rpy6y. nonp^ep, „ n^ocoBoft aaroron™ nonyroor cntpynmpu ofipaaoi.. 

^y6y«o no^^ - «°*>p™" 

^^^^^ — — 



npo^juiwyio TpytSy nanjntaiOT cneflyionmu oopaaou. 

Ba^uVoci^^T^t * e P TC " e Kpyr«y» -rpyfiy B npo^Bm.poBo^ou craae repracMrram^L™ 
Hocne xumfipoBKH np» BcoexqnBwocro Tpy6« noc-rynacr Ha ycraH 0BKy HaM cn™ 



RU 2091655 CI 



Claims [Qopuyna B3o6pereHiia]: 

np<K>HJXbuaA tpy6a, npcHMyn^ecToeRHO csapwan. BunonHcHHafl c <J>acoHHbCM ce«(CHHeu npo$B7in. 
OT/TKMaiOmaflCH TCM, MTO npttjwib BbfllOmiClI B CHUUerpWWHOfl KOWfSHHai^KH H3 Tpcx KanntBS^HbOt 

nonocrcft o6pa30Daiofux ra rpy&ioft oaroroQKH, ppc K3 Koroptoc cocpxaiacaiOTCfl ucmjjy oo6ofi 
MapyjsHbiMH noocpXHocTHMH yuaspaainx Macreti c $opunpoBaHneu ucme/qt mom TpeTbefl nonocro. npw 
3T0M BHyrpctoosc noecpxKocm fleyx aanncmoxKbuc na/iocrcH o6paooBaHM BHyrpcflHcu noocpxHocrbio 
xpytiitoA aaroronut. ax Hapyjucbie nooepxKOCTM oGpaooBam* HapymHofl noeepxHocrbio Tpy6iiofl aaroroBxui, 
a BHyrpcHHRR noocpXHOCTt. cpqpieft iiojioctm oOpaaoaana Hapy«noft nooepxHocrtJo Tpytinofl 3aroroBXJi, 
HapyjRHan noaepxHocrb yrofl nonocrH o6pa3ooaHa BHyrpeHHeft nosepxHOCTbio Tpyfraoft saroroauc. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal. diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 



n 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 
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